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(54) Disc cartridge and disc recording and/or reproducing apparatus 



iO 



(57) A disc cartridge (110) includes a cartridge 

body (111) having an optical disc (112) rotatably 
accommodated in the cartridge body (111) and having an 
aperture (114) radially to expose a part of a signal 
recording region of the optical disc (112) to outside, 
a shutter (115) movably mounted on the cartridge body 
(111) to open or close the aperture (114) of the 
cartridge body (111), and first and second 
discriminating sections (101, 102) provided on outer 
sides of the cartridge body (111) to indicate the type 
of the optical disc (112) accommodated within the 
cartridge body (111). The disc cartridge (110) has the 
first and second discriminating sections (101, 102) set 
to open or closed states and the type of the disc (112) 
housed in the cartridge body (111) is discriminated on 
the basis of the combinations of the states of the 
first and second discriminating sections (101, 102). A 
disc recording and/or reproducing apparatus, in which 
the disc cartridge (110) ■ including these first and 
second discriminating sections (101, 102) is loaded, 
includes a detecting unit to detect one of the 



discriminating sections (101, 102) indicating 
reflectance of the optical disc (112) and sets an 
output level of a laser light irradiated on the optical 
disc (112) based on an output of the detecting unit. 
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Description 



[0001] The invention relates to a disc cartridge having an optical disc accommodated therein. 
[0002] Such a disc may be a read-only optical disc or a magneto-optical disc for re-recording information signals. 
[0003] Optical discs have hitherto been proposed as a recording medium for example for musical signals. Such 
optical discs can be classified into read-only optical discs used onty for reproducing pre-recorded information 
signals and magneto-optical discs for overwriting or re-recording information signals after erasure of information 
signals previously recorded on the disc. 

[0004] With a read-only optical disc, information signals are pre-recorded in a pattern of projections and 
recesses or pits on one major surface of a disc substrate formed of a light-transmitting synthetic resin, such as a 
polycarbonate resin. A light beam reflective layer of e.g. aluminium is applied to the major surface of the disc 
substrate carrying the pits. With a magneto-optical disc as an overwrite type optical disc, a signal recording layer 
of a thin magnetic film is provided on a major surface of the disc substrate formed of a light-transmitting material. 
[0005] With each of the optical discs, the rim portion of a centre hole is designed as a chucking region to be 
chucked by a disc rotating unit provided in a disc recording and/or reproducing apparatus for recording and/or 
reproducing information signals on or from the disc. Thus, with each optical disc, an outer peripheral region of the 
major surface of the disc exclusive of the inner peripheral chucking section is used as a signal recording region. 
[0006] To prevent deposition of dust and dirt and contact with hands or fingers of at least the signal 
recording region of the optical disc, the disc is disposed as a disc cartridge by being housed in a cartridge body 
which is composed of an upper cartridge half and a lower cartridge half abutted and connected to each other. 
[0007] With the disc cartridge, the optical disc accommodated in the cartridge body can be rotated in the 
cartridge body. A major surface of the cartridge body is formed with a chucking aperture to expose the chucking region 
of the disc to outside, and a signal recording/reproducing aperture to expose at least a part of the signal 
recording region of the disc to outside. Thus the optical disc has its chucking region chucked by the disc rotating 
unit of the disc recording and/or reproducing apparatus via the chucking aperture, while information signals are 
recorded on or read from the signal recording region via the recording/reproducing aperture. 

[0008] The information signals are read from the optical disc by the disc recording and/or reproducing 
apparatus by a light beam irradiated on the signal recording region. The light beam is radiated from an optical 
pickup device of the disc recording and/or reproducing apparatus so as to converge on the signal recording region of 
the optical disc. The optical pickup device can radiate the light beam and detect the return light reflected back 
from the signal recording layer of the optical disc. 

[0009] Information signals can be written on the optical disc by the disc recording and/or reproducing 
apparatus by a light beam irradiated on the signal recording region of the disc and by a magnetic field applied to 
the signal recording layer. The magnetic field is applied to the signal recording region by a magnetic head provided 
in the disc recording and/or reproducing apparatus as an external magnetic field generator on the opposite side of 
the optical disc with respect to the optical pickup device. 

[0010] Meanwhile, disc recording and/or reproducing apparatus has been proposed which may be used with both 
a read-only optical disc and an magneto-optical disc as recording medium. When a disc cartridge having a read-only 
optical disc accommodated therein is introduced into the disc recording and/or reproducing apparatus, the apparatus 
reads information signals pre-recorded in the signal recording region of the disc in the form of pits. When a disc 
cartridge having a magneto-optical disc in introduced into the disc recording and/or reproducing apparatus, the 
apparatus writes and reads information signals on or from the signal recording region of the disc. 
[0011] In a disc recording and/or reproducing apparatus, which may be used with both the optical disc and the 
magneto-optical disc, it is necessary to changeover an output of the light beam irradiated on the disc by the optical 
pickup device depending on the type of the disc, that is on whether the disc is an optical disc on which information 
signals may be recorded or a read-only optical disc. 

[0012] The reason is that reflectance of the read-only optical disc, that is an optical disc on which aluminium 
is deposited, is as high as 80% or higher, whereas that of the overwrite type optical disc, such as magneto-optical 
disc, is significantly lower and approximately 1 5 to 30%. 

[0013] In addition, it is necessary with such disc recording and/or reproducing apparatus to change over the 
magnetic head between its operative and non-operative states depending on which of the optical discs is to be in use. 
[0014] The optical pickup device and the magnetic head can be changedover by the user of the disc recording 
and/or reproducing apparatus by a manual switching operation. However, a mistaken changeover operation may give 
rise to destruction of the magnetic head or optical pickup device. Such mistaken operation also may give rise to 
inadvertent erasure of recorded information signals. It is therefore desirable for the changeover operation in disc 
recording and/or reproducing apparatus dependent on the disc type to be performed reliably without the possibility 
of mistaken operations. 

[0015] It could be contemplated to render the size and/or the shape of the disc cartridge variable depending on 
the type of the optical disc. However, if the size and/or the shape of the disc should be selected freely, the disc 
recording and/or reproducing apparatus is necessarily complicated in structure. 

[0016] ~ It may also be contemplated to irradiate the optical disc with a predetermined amount of light and to 
detect the volume of light reflected from the optical disc to determine the disc type based on the difference in 
reflectance of the signal recording region of the optical disc. However, if reflectance of the signal recording 
region is to be detected in the disc recording and/or reproducing apparatus, the disc recording and/or reproducing 
apparatus is again necessarily complicated in structure. On the other hand, with the method of detecting the volume 



of light reflected from the optical disc to determine the disc type, since the disc is once irradiated with a light beam and 
the disc type is determined on the basis of the return light from the optical disc, the disc type cannot be 
determined promptly. That is, the disc type can be determined only after the disc recording and/or reproducing 
apparatus has been driven for operation. 

[0017] According to one aspect of the invention there is provided a disc cartridge comprising: 

a cartridge body having an optical disc rotatably accommodated therein and having an aperture to expose a part 
of a signal recording region of the optical disc to outside; 

a shutter movably mounted on the cartridge body and to open or close the aperture of the cartridge body; and 

first and second discriminating sections provided on outer sides of the cartridge body to indicate the type of 
the optical disc accommodated within the cartridge body. 

[0018] According to another aspect of the invention there is provided a disc cartridge used with a disc 
recording and/or reproducing apparatus to record and/or reproduce information signals on two or more discs having 
different values of reflectance comprising: 

a cartridge body having an optical disc rotatably accommodated therein and having an aperture to expose a part 
of a signal recording region of the optical disc to outside; 

a shutter movably mounted on the cartridge body to open or close the aperture of the cartridge body; and 
discriminating means to indicate reflectance of the optical disc accommodated in the cartridge body. 



[0019] According to yet another aspect of the invention there is provided a disc recording and/or reproducing 
apparatus employing a disc cartridge including discriminating means to indicate reflectance of an optical disc 
housed in a cartridge body thereof, the disc recording and/or reproducing apparatus recording and/or reproducing 
information signals on or from the optical disc housed in the cartridge body, the apparatus comprising: 

detecting means to detect the discriminating means; and 

setting means to set an output level of a laser light irradiated on the optical disc based on a detection output 
from the detecting means. 

[0020] According to a further aspect of the invention there is provided a disc recording and/or reproducing 

apparatus employing a disc cartridge including discriminating means to indicate reflectance of an optical disc 

housed in a cartridge body thereof, the disc recording and/or reproducing apparatus recording and/or reproducing 

information signals on or from the optical disc housed in the disc cartridge by at least an optical pickup, the 
apparatus comprising: 

servo means to control a light beam irradiated on the optical disc by the optical pickup; 

disc rotating means rotationally to drive the optical disc; 

detecting means to detect the discriminating means; 

setting means to set an output level of the light beam irradiated on the optical disc from the optical pickup 
based on an output from the detecting means; and ' 

controlling means to control the gains of the servo means and the disc driving means based on the detected 
output of the detecting means. 

[0021] According to a still further aspect of the invention there is provided a method of recording and/or 
reproducing information signals on or from an optical disc, using a disc cartridge including discriminating means to 
indicate reflectance of the optical disc accommodated in a cartridge body thereof, comprising: 

detecting the discriminating means of the disc cartridge in a loaded position; 

setting an output level of a light beam irradiated on the optical disc in the disc cartridge based on the 
results of detection of the discriminating means; 



reading table-of-contents data of the optical disc by the light beam the output level of which has been set on 
the basis of the results of detection of the discriminating means; and 

controlling recording and/or reproducing means to record and/or reproduce information signals based on the read 
table-of-contents data of the optical disc. 

[0022] In a disc cartridge the type of the optical disc accommodated therein may thus be determined easily and 
promptly. 

[0023] Disc recording and/or reproducing apparatus which makes use of such a disc cartridge need not be 
increased excessively in size and need not be complex in structure and changeover operation of the recording and/or 
reproducing modes thereof depending on the type of the disc accommodated within the disc cartridge can be effected 
correctly. 

[0024] The invention is diagrammatically illustrated by way of example in the accompanying drawings, in which:- 

Figure 1 is a perspective view, when seen from above, of a disc cartridge having accommodated therein a read- 
only optical disc according to a first embodiment of the invention; 

Figure 2 is a perspective view, when seen from below, of the disc cartridge shown in Figure 1; 
Figure 3 is a plan view of the disc cartridge shown in Figure 1; 
Figure 4 is a bottom view of the disc cartridge shown in Figure 1 ; 

Figure 5 is a perspective view showing the construction of a disc cartridge having accommodated therein a 
magneto-optical disc only for reproducing information signals according to the invention; 

Figure 6 is a perspective view, when see from below, of the disc cartridge shown in Figure 5; 

Figure 7 is a plan view of the disc cartridge shown in Figure 5; 

Figure 8 is a bottom view of the disc cartridge shown in Figure 5; 

Figure 9 is a perspective view showing the construction of a disc cartridge having accommodated therein a 
magneto-optical disc for writing information signals according to the invention; 

Figure 10 is a perspective view, when seen from below, of the disc cartridge shown in Figure 9; 

Figure 11 is a plan view of the disc cartridge shown in Figure 9; 

Figure 12 is a bottom view of the disc cartridge shown in Figure 9; 

Figure 13 is a perspective view, as seen from below, of the disc cartridge shown in Figure 9, showing the state 
in which writing of information signals is inhibited; 

Figure 14 is a bottom view of the disc cartridge shown in Figure 9 showing the state in which writing of 
information signals is inhibited; 

Figure 15 is a partial longitudinal cross-sectional view showing the construction of a first disc type indicator 
of the disc cartridge shown in Figure 9; 

Figure 16 is a partial longitudinal cross-sectional view showing the construction of the first disc type 
indicator of the disc cartridge shown in Figure 9, showing the state in which an opening of the indicator is closed; 

Figure 17 is a bottom view showing a second embodiment of the disc cartridge according to the invention; 

Figure 18 is a perspective view of a disc cartridge according to a third embodiment of the invention, shown in 
an inverted state; 

Figure 19 is a plan view showing a critical portion of the disc cartridge shown in Figure 18; 

Figure 20 is a block diagram showing the construction of a system for detecting a discrimination hole in the 
disc cartridge for setting laser power; and 

Figure 21 is a block diagram for illustrating the operation of discriminating the disc type and recording and/or 
reproducing information signals. 



[0025] Referring to the drawings and firstly to Figures 1 to 4, in a first embodiment, a disc cartridge 1 has 
accommodated therein a so-called optical disc or a magneto optical disc. The disc cartridge 1 comprises a cartridge 
body 2 having an optical disc 1a accommodated therein, and a shutter member 7 thereon. The optical disc 
1 a comprises a disc-shaped disc base plate or a substrate, formed of a transparent synthetic resin, such as 
polycarbonate, and a signal recording layer deposited on a major surface of the disc substrate and made up of a thin 
metal film and a reflective film. The optical disc 1a is a so-called read-only optical disc and writing of information 
signals on the signal recording layer thereof is effected by transferring a pattern of projections and recesses, 
that is pits, from a stamper onto the disc substrate. An aluminium reflective layer is deposited on the major 
surface of the disc substrate provided with the pits such as by sputtering or evaporation. 

[0026] With the optical disc, the rim part of a centre hole 3 functions as a chucking region to be chucked by a 
disc rotating unit of the disc recording and/or reproducing apparatus which can record and/or reproduce information 
signals on or from the disc. Thus, with the optical disc, the outer peripheral part of the major surface of the disc, 
exclusive of the inner peripheral chucking region thereof, functions as a signal recording region. A recording track 
in which predetermined information signals are recorded is formed helically with the centre of curvature of the 
helix coincident with the centre of the centre hole. 

[0027] The cartridge body 2 is formed as a thin rectangular casing made up of an upper cartridge half and a 
lower cartridge half abutted and connected to each other. That is, upper and lower major walls 2a, 2b of the cartridge 
body 2 facing the major surfaces of the optical disc 1a housed therein are each in the form of a square having each 
side slightly longer than the diameter of the optical disc 1a. The optical disc 1a is housed in the cartridge body 2 so 
that the major surface thereof provided with a signal recording region 4 is faced by the lower major wall 2b and the 
other major surface thereof is faced by the upper major wall 2a. 

[0028] The lower major wall 2b of the cartridge body 2 is provided with an aperture 5a for an optical pickup 
device, which aperture 5a is a substantially rectangular opening extending from a central region of the lower major 
wall 2b to close to a side of the lower major wall 2b, that is to close to a lateral side of the cartridge body 2. The 
aperture 5a for the optical pickup device can expose a part of the signal recording region of the major surface of 
the disc faced by the lower major wall 2b to outside between the inner and outer peripheries of the optical disc 1a. In 
the operation of the disc recording and/or reproducing apparatus, information signals are read from the optical disc 
1 a by the optical pickup device via the aperture 5a for the optical pickup device. A substantially circular chucking 
aperture 6 is provided at a central part of the lower major wall 2h of the cartridge body 2. An inner peripheral side of 
the optical disc 1a, inclusive of the centre hole 3, is exposed to outside via the chucking aperture 6. A disc table of a 
disc rotating unit of the disc recording and/or reproducing apparatus can intrude into the inside of the cartridge 
body 2 via the chucking aperture 6 so that the optical disc 1a is chucked by the disc chucking unit constituted by the 
disc table. 

[0029] The cartridge body 2 has the shutter member 7 to open and close the aperture 5a for the optical pickup 
device. The shutter member 7 is a one-piece member, such as a metal plate or a plate of synthetic resin, e.g. a 
polyacetal, including a slide portion 7a supported by a lateral side of the cartridge body 2 and a lower plate portion 
7 k supported by the slide portion 7s. The slide portion 7a is in the form of an elongate bar having a thickness 
substantially corresponding to the thickness of the cartridge body 2. The lower plate portion 7a is in the form of a 
rectangular plate larger in size than the aperture 5a for the optical pickup device to close the aperture 5a and is formed 
integral with the slide portion 7a by extending from the lower side of the slide portion 7a. The shutter member 7 has its 
slide portion 7a slidable relative to the cartridge body 2 so that the lower plate portion 7h may be slid with respect to 
the cartridge body 2 over the lower major wall 2b thereof. That is, the shutter member 7 may be moved with respect to 
the cartridge body 2 between a position of closing the aperture 5a and a position of opening the aperture 5a. 
[0030] The lateral side of the cartridge body 2 associated with the slide portion 7a of the shutter member 7 is 
formed with a shutter opening groove 8 which is formed to extend along the direction of insertion of the disc 
cartridge into the disc recording and/or reproducing apparatus as indicated by an arrow A in Figures 1 to 4, that is, 
along the direction of movement of the shutter member 7 indicated by an arrow b in Figure 1. 

[0031] The lower major wall 2b of the cartridge body 2 is formed with first and second disc type indicators 9 
and 10. As shown in Figures 2 and 4, the disc type indicators 9 and 10 are provided in juxtaposition along the 
direction of insertion of the disc cartridge, at a leading position as viewed in the direction of insertion, on a 
lateral side of the lower major wall 2b opposite to the lateral side thereof provided with the shutter opening groove 8. 
[0032] With the disc cartridge 1, having the optical disc 1a housed therein, the first disc type indicator 9 is 
flush with the lower major wall 2b, while the second disc type indicator 10 is a recess having a predetermined depth. 
If, with the disc type indicators 9, 10, the flat or flush state and the recessed state are represented by "1" and 
"0", respectively, the indicating 9, 10 in the present disc cartridge 1 may be shown by "1, 0". This indicating 
state "1.0" indicate that, since the optical disc 1a is a read-only optical disc and the signal recording layer of the disc 
1 a is a reflective layer of e.g. aluminium, information signals cannot be written on the optical disc 1a by the recording 
and/or reproducing apparatus. 

[0033] With the disc cartridge of the present first embodiment of the invention, the cartridge body 2 is loaded 
in a cartridge loading section within the disc recording and/or reproducing apparatus. At this time, the disc 
cartridge 1 is loaded in position within the cartridge loading section, with the cartridge body 2 thereof being set 
on free ends of a plurality of positioning pins provided on the cartridge loading section and with these positioning 
pins being engaged in first and second positioning holes 12, 13 provided in the lower major wall 2b. 
[0034] When the disc cartridge 1 has been loaded in position in the cartridge loading section, the first and 



second disc type indicators 9, 10 are detected by means of, for example, first and second pushbutton switches, such 
as microswftches, as detection means, which are provided in association with the disc type indicators 9, 10 on a 
chassis, not shown, of the apparatus. That is, if the pushbutton switch is thrust by the cartridge body 2 when the 
disc cartridge 1 is loaded in position on the chassis, it is detected that the disc type indicator associated with 
the pushbutton switch is in a flat state, that is, the indicating state is "1". If the pushbutton switch is not 
thrust by the cartridge body 2 when the disc cartridge 1 is loaded in position on the chassis, it is detected that 
the disc type indicator associated with the pushbutton switch is in a recessed state, that is, the indicating state is "0". 
[0035] With the present disc recording and/or reproducing apparatus, when the disc cartridge 1 is loaded in 
position in the cartridge loading section by means of the positioning pins, the optical disc 1a accommodated in the disc 
cartridge 1 is set on the disc table attached to a rotating shaft of a spindle motor of the disc rotating unit. The 
disc table is in the form of a disc smaller in diameter than the chucking aperture 6 and larger in diameter than the 
centre hole 3. When the cartridge body 2 is set in position with respect to the chassis, the disc table intrudes 
into the inside of the cartridge body 2 via the chucking aperture 6. The rim part of the centre hole 3 in the major 
surface of the optical disc 1a is placed on the upper surface of the disc table intruded into the cartridge body 2. At 
this time, the optical disc 1a is spaced apart from the inner wall surface of the cartridge body 2. The shutter member 
7 is slid, by the operation of a shutter member opening unit provided in the disc recording and/or reproducing 
apparatus, with respect to the cartridge body 2, to open the aperture 5a for the optical pickup device. At this time, 
information signals may be read from the optical disc 1a. via the aperture 5a. for the optical pickup device. 
[0036] With the disc recording and/or reproducing apparatus, the optical pickup device, movabty supported with 
respect to the chassis, reads information signals for the optical disc 1a. The optical pickup device is faced by the 
signal recording region of the optical disc 1a and moved by transfer means, not shown, between inner and outer 
peripheries of the optical disc 1a. The optical pickup device can irradiate the signal recording region of the disc 1a with 
a light beam to read information signals from the signal recording region based on the light reflected from the 
signal recording region. 

[0037] The operating states of the optical pickup device, that is the output of the light beam or the state of 
modulation, are set depending on the indicating states detected by the disc type indicators 9 and 10 and thus 
conform to the disc 1a loaded. 

[0038] Referring to Figures 5 to 8, the disc cartridge 1, if used in conjunction with a magneto-optical disc 1b, is 
made up of the cartridge body 2 in which the magneto-optical disc 1b is housed, and the shutter member 7. 
[0039] The magneto-optical disc 1b is made up of a disc-shaped substrate, formed of a transparent synthetic 
resin, such as polycarbonate, and a signal recording layer, inclusive of a magnetic layer of a magnetic material, 
deposited on one of the major surfaces of the disc shaped substrate by evaporation or sputtering. Although the 
magneto-optical disc 1b may be used for writing, erasing and reading information signals, it may also be used for 
only reading pre-recorded information signals, that is, it may be designed as a so-called read-only optical disc. It 
is assumed that the disc cartridge 1 of the present embodiment has housed therein such magneto-optical disc 
1 b designed as a read-only disc. 

[0040] The magneto-optical disc 1b is provided with a centre hole 3, as in the above optical disc 1a. A region of 
one of the major surfaces of the disc 1b, extending towards an outer rim from the inner peripheral chucking region 
inclusive of the centre hole 3, is used as the signal recording region 4. 

[0041] Similarly to the cartridge body 2 in the disc cartridge 1 associated with the read-only optical disc 1a, the 
cartridge body 2 includes the aperture 5a for the optical pickup device, the chucking aperture 6 and the first and 
second disc type indicators 9, 10, the magneto-optical disc 1b housed therein, and the shutter member 7. 
[0042] With the present disc cartridge 1, having housed therein the magneto-optical disc 1b, the first disc type 
indicator 9 is in a fiat state, that is, flush with the lower major wall 2b. The second disc type indicator 10 is similarly 
in the flat state. That is, the indicating states of the disc type indicators 9, 10 of the disc cartridge 1 are 
denoted as "1, 1", which is associated with the read-only magneto-optical disc 1b in which the signal recording layer 
has the magnetic layer, and hence information signals cannot be written on the disc 1b by the disc recording and/or 
reproducing apparatus. 

[0043] When the present disc cartridge 1, associated with the read-only magneto-optical disc 1b, is used in the 
disc recording and/or reproducing apparatus, the cartridge body 2 thereof is loaded in position within the cartridge 
loading section. At this time, the indicating states of the first and second disc type indicators 9, 10 are detected, 
so that the operating states of the optical pickup device, for example, the power level of the light beam from the 
optical pickup device, can be set to conform to the magneto-optical disc 1b, on the basis of the indicating states as 
detected by the indicators 9, 10. With the present disc recording and/or reproducing apparatus, information signals 
are read from the magneto-optical disc 1b by the optical pickup device via the aperture for the optical pickup device 5a. 
[0044] If the magneto-optical disc 1b is used in conjunction with the disc cartridge 1, information signals may 
be written or read on or from the disc 1 by disposing the disc cartridge as shown in Figures 9 to 14. That is, 
information signals are not pre-recorded on the magneto-optical disc of the present disc cartridge, but information 
signals may be written, erased and read on or from the disc 1b- It is noted that control data necessary for writing 
the information signals, such as address data, are pre-recorded on the magneto-optical disc 1b. 

[0045] The cartridge body 2 of the disc cartridge 1 includes the aperture 5a for the optical pickup device and the 
chucking aperture 6, similar to those of the cartridge body 2 of the disc cartridge 1 associated with the optical disc 1a, 
and the first and second disc type indicators 9 and 10. The magneto-optical disc 1b is accommodated in the cartridge 
body 2. An aperture 5b for a magnetic head, similar in contour to the aperture for the optical pickup device 5a; is 
formed in the upper major wall 2a of the cartridge body 2. The aperture 5b for the magnetic head is in register with 
the aperture 5a for the optical pickup device with the magneto-optical disc 1b in-between. 



[0046] The shutter member 7 is mounted on the cartridge body 2 to open and close-the apertures 5a and 5b. 
Thus the shutter member 7 is provided with a slide portion 7a, a lower plate portion 7b, and an upper plate portion 
7 c supported by the slide portion 7a, similarly to the lower portion 7b. The plate 7 is formed integrally from a metal 
plate or a sheet of synthetic resin, such as poryacetal resin, so as to present a U-shaped cross-sectional profile. 
The upper plate portion 7c is formed as a rectangular plate of a size larger than the aperture for the magnetic head 
5 b to dose the aperture for the magnetic head 5b. The upper plate portion 7c has a proximal side thereof supported 
by the lower side of the slide portion 7a and is faced by the lower plate portion 7fe to extend parallel thereto. The 
shutter member 7 is mounted on the cartridge body 2 so that, when the shutter member 7 is slid with respect to the 
5 cartridge body 2, the plate portions 7b, 7&, are moved between a position of closing the apertures 5a, 5k and a 
position of opening the apertures 5a, 5b. 

[0047] With the present disc cartridge 1, associated with the magneto-optical disc 1&, the first disc type 
indicator 9 is recessed and has an opening 9a whereas the second disc type indicator 10 is flat. Thus the 
indicating state of the disc type indicators 9, 10 is shown as being "0, 1". The indicating state "0, 1" indicates 
1Q that the disc is a magneto-optical disc 1b capable of reading and writing information signals, that is that the 
recording layer of the magneto-optical disc 1b is the magnetic film so that information signals may be written on the 
disc 1b by the disc recording and/or reproducing apparatus. 

[0048] When the present disc cartridge 1, associated with the overwrite type magneto-optical disc 1b, is used in 
the disc recording and/or reproducing apparatus, the cartridge body 2 thereof is loaded in position within the 
cartridge loading section provided on the chassis. 

15 [0049] At this time, the indicating states of the first and second disc type indicators 9, 10 are detected, and 
the operating states of the optical pickup device are set to conform to the magneto-optical disc 1b, on the basis of the 
indicating states as detected by the indicators 9, 10. If, after detection of the indicating states corresponding to 
that of the magneto-optical disc 1b, the recording mode or the erasure mode is set in the disc recording and/or 
reproducing apparatus, the magnetic head device, provided for facing the optical pickup device, may be rendered 
operative. In the recording and erasure modes, the magnetic head device is drawn close to the major surface of the 

20 magneto-optical disc 1b opposite to the major surface thereof provided with the information signals in the form of 
pits, via the aperture for the magnetic head 5b, to apply a magnetic field to the signal recording region. 
[0050] With the present disc recording and/or reproducing apparatus, information signals are read from the 
magneto-optical disc 1b in the read mode by the optical pickup device via the aperture for the optical pickup device 5a, 
while information signals are recoded or erased on or from the magneto-optical disc 1fe in the recording or erasure 
modes by the optical pickup device or by the magnetic head device. 

25 [0051] The opening 9a of the first disc type indicator 9 may be opened or closed by an indication changing 
member 14 provided in the cartridge body 2, as shown in Figures 12 to 16. 

[0052] Referring to Figure 16, the indication changing member 14 is formed as a substantially rectangular plate 
which is clampedly held between a supporting plate 16 provided within the cartridge body 2 and an outer wall of the 
cartridge body 2 so as to be slid in the longitudinal direction. The indication changing member 14 has its one end 

30 in register with a rim of the opening 9a of the first disc type indicator 9. The major surface of the indication 
changing member 14 is formed with a lug 14a by which the member 14 may be slid. The lug 14a is exposed to outside 
via an elongate opening 15 provided in the vicinity of the openings 9a. When the lug 14a is acted on via the elongate 
opening 15, the indication changing member 14 is slid in the longitudinal direction of the elongate opening 15. When 
the indication changing member 14 is slid towards the opening 9a, it is moved at the one end thereof over the 
opening 9a closing the opening 9a. 

35 [0053] If the opening 9a is closed by the indication changing member 14, the first disc type indicator 9 is 
substantially in the flat state. The indicating state of the disc type indicators 9, 10 of the disc cartridge 1 is 
then "1, 1". This indicating state corresponds to that of the magneto-optical disc 1b which is a recoding-only disc, so 
that writing or erasure of the information signals on or from the magneto-optical disc 1b by the disc recording and/or 
reproducing apparatus cannot be made. Thus, with the present disc recording and/or reproducing apparatus, 
information signals can only be read from the magneto-optical disc 1b by the optical pickup device, while writing and 

40 erasure of information signals on or from the magneto-optical disc 1b by the disc recording and/or reproducing 
apparatus is inhibited. That is, the magnetic head device of the disc recording and/or reproducing apparatus is in 
the non-operative state. 

[0054] When the disc cartridge 1 is not loaded in the disc recording and/or reproducing apparatus, an indicating 
state is detected which is similar to that when the disc type indicators 9, 10 are both in the recessed states. The 
indicating state at this time is "0, 0", indicating that the disc cartridge 1 is not loaded in the disc recording 
45 and/or reproducing apparatus. At this time, both the optical pickup device and the magnetic head device are in the 
non-operative states. 

[0055] The disc cartridge of the invention is not limited to the arrangement of the preceding embodiments. For 
example, as in the disc cartridge according to a second embodiment shown in Figure 17, the disc type indicators 9. 
10 may be arrayed in a direction at right angles to the inserting direction on the lower major surface 2b of the 
50 cartridge body 2 at the forward end in the inserting direction. In this case, detection of the indicating states of 
the disc type indicators 9, 10 may be facilitated because these indicators may be detected in the course of 
insertion of the disc cartridge into the inside of the disc recording and/or reproducing apparatus. 

[0056] The construction and operation of a disc recording and/or reproducing apparatus employing a disc 
cartridge of the invention will be explained by referring to the drawings and in conjunction with a disc cartridge 
according to a third embodiment of the invention. 
55 [0057] Referring to Figures 18 and 19, 110 denotes a disc cartridge of the third embodiment of the present 



invention. A cartridge body III is composed of an upper cartridge half and a lower cartridge half connected to each 
other. An optical disc 112 is rotatabry accommodated in the cartridge body 111. The optical disc 112 may be any one 
of a recordable low-reflectance optical disc, such as the above mentioned magneto-optical disc, a read-only high- 
reflectance optical disc, provided with a highly reflective layer of e.g. aluminium on the disc substrate thereof, 
or a read-only low reflectance optical disc, provided with a reflective film of substantially the same reflectance 
as that of the low reflectance magneto-optical disc. A through-hole 113 is formed at the centre of the bottom wall 
of the cartridge body 111. When the disc cartridge 110 is loaded into disc recording and/or reproducing apparatus, 
a turntable intrudes via the through-hole so that the disc 112 is set on a disc table. The cartridge body 111 is 
5 also formed with an aperture 114 by means of which the optical pickup device of the disc recording and/or 
reproducing apparatus can face the signal recording region of the disc 112. The aperture 1 14 is normally closed by a 
shutter 115 and, when the disc cartridge 110 moved in the direction shown by an arrow A in Figure 18, so as to be 
loaded in position within the disc recording and/or reproducing apparatus, the shutter 115 is slid to open the 
aperture 114. Positioning holes 103, 104 in the present embodiment are circular and oblong, respectively, a notch 
105 can be engaged by a loading unit on intrusion of the disc cartridge into the disc recording and/or reproducing 
apparatus. When the disc cartridge 110 is loaded in the disc recording and/or reproducing apparatus, the shutter 15 
is opened by shutter opening means provided in the disc recording and/or reproducing apparatus, at the same time 
that the positioning holes 103, 104 are engaged by positioning pins provided in the apparatus to set the loading 
position of the disc cartridge 110. 

[0058] The above described disc cartridge 110 is provided with several discriminating means at rear corners of 
15 the bottom of the cartridge body 111. A discriminating hole 101 prevents inadvertent erasure. A detection unit, not 
shown provided in the disc recording and/or reproducing apparatus, detects whether the discriminating hole 101 is 
open or closed to determine whether or not recording is feasible. A knob 116 of a slider, not shown, can open or 
close the hole 101. 

[0059] A discriminating hole 102 indicating reflectance of the optical disc 112 accommodated within the 
cartridge body 111 is formed in the cartridge body 111 adjacent to the discriminating hole 101 for inhibiting 
20 inadvertent erasure. The discriminating hole 102 is opened and closed according to whether the disc accommodated 
within the cartridge body 111 is of low reflectance or high reflectance or vice versa. This is detected by the disc 
recording and/or reproducing apparatus correspondingly to adjust the level of the laser power irradiated by the 
optical pickup device on the optical disc. 

[0060] Figure 20 shows, in a block diagram, a system for detecting the discriminating hole 102 of the disc 
cartridge 110 of the disc recording and/or reproducing apparatus for setting the laser power as a function of 
25 reflectance of the optical disc 112. In Figure 20, 117 denotes a turntable to set the optical disc 112 within the 
disc cartridge 110, 118 a spindle motor rotationally to drive the turntable 117, and 119 an optical pickup device to 
irradiate the signal recording region of the optical disc 112 with a laser beam to write or read information 
signals. A detection switch 120 is provided in association with the discriminating hole 102 of the disc cartridge 
110. The detection switch 120 is not thrust and hence is turned off when the discriminating hole 202 is open, while 
the detection switch 120 is thrust and turned on when the discriminating hole 102 is closed, so that the output 
level of the laser power may be changed correspondingly. 

[0061] In the present system, when the disc cartridge 110 is loaded in the disc recording and/or reproducing 
apparatus, and the disc 112 is set on the turntable 117, commands of a microcomputer 121 are transmitted to a servo 
circuit 122 to drive the spindle motor 118 rotationally to drive the optical disc 112. Simultaneously, the detection 
switch 120 detects whether the discriminating hole 102 of the disc cartridge 110 is open or closed and, depending on 

35 an output from the detection switch 120, the microcomputer 121 proceeds to determining if the optical disc 112 
within the disc cartridge 110 is of low reflectance or high reflectance. The microcomputer 121 accordingly sets the 
light beam from the optical pickup device to an optimum output level to transmit a corresponding driving signal to a 
laser driving circuit 123 so that a laser light having an output corresponding to the reflectance of the optical 
disc 112 is irradiated on the disc by the optical pickup device 119. Simultaneously, the microcomputer 121 sets a 
servo gain proportionate to reflectance of the disc 112 to transit a corresponding signal to a servo circuit 124 so 

40 that focusing and tracking servo control operations as well as the reading servo operation is effected 
satisfactorily by a driving coil 126 of the optical pickup device 119 for reading signals from the optical disc 112. 
On the other hand, RF signals read by the optical pickup device 119 are supplied via an RF amplifier 125 to the 
servo control circuits 122, 124 so that the focusing, tracking and threading servo operations are effected 
continuously on the basis of these RF signals by the spindle motor 118 and the optical pickup device 119. A part of 
an output from the RF amplifier 125 is transmitted to a signal processor 127 for decoding or like processing 

^5 operations before being outputted at an output terminal 128. A magnetic head 129 forms an external magnetic field 
generator which has its operation controlled by control signals from the microcomputer 121, as will be explained 
subsequently. 

[0062] Since only one discriminating hole 102 indicating disc reflectance is provided in the above embodiment, 
it is only possible to discriminate a disc of high reflectance and a disc of low reflectance from each other. If the 
different optical discs exhibit three to four different values of reflectance, a second discriminating hole 102' may 
50 be provided, as indicated by a broken line in Figure 19. In this case, four different values of reflectance to R 4 may be 
discriminated from one another, as shown in Table 1, by the combination of the open and closed states of the 
discriminating holes 102 and 102'. 
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TABLE 1 



DISCRIMINATING HOLE 102 


DISCRIMINATING HOLE 102* 


REFLECTANCE 


OPEN 


OPEN 


Ri 


OPEN 


CLOSED 


R 2 


CLOSED 


OPEN 


R 3 


CLOSED 


CLOSED 


R 4 



[0063] As specific example, the presence of absence of the disc cartridge may be discriminated by setting 
10 reflectance to approximately 0%. 

[0064] By detecting the discriminating hole(s) of the disc cartridge and hence the disc reflectance and 
correspondingly setting the laser power and the servo gain of the optical pickup device, the information signals 
recorded on the optical disc may be read reliably. 

[0065] When reading information signals recorded on the optical disc, a thread motor is driven by control 
75 signals from the microcomputer 121 from an inner periphery of the optical disc. Table-of-contents data (TOC data) 
are recorded in the inner peripheral region radially inwardly of the signal recording region. The optical pickup 
device reads out the TOC data with a laser power as set by detecting the discriminating hole. The TOC data include 
various data concerning the optical disc. That is, by the optical pickup reading the TOC data, the microcomputer 121 
proceeds to determine the disc type, that is whether the disc is of the recordable type or of the read-only type, 
and the recording format, such as signal format. Then, depending on the type of the optical disc, the signal 
20 processing operation performed by the signal processor 127 or the driving control state of the magnetic head is 
changedoverto perform the recording and/or reproducing operations. 

[0066] Figure 21 shows the sequence of the above operations by a flow sheet. When the disc cartridge 110 is 
first loaded at step 201 in the disc recording and/or reproducing apparatus, the discriminating holes 102, 102' are 
detected at step 202 for discriminating disc reflectance. The laser power of a laser from an optical pickup device 
1 1 9 is set in accordance with the results of step 202 for irradiating the disc at step 203. 
25 [0067] The TOC data of the optical disc is read to determine if the disc is of the recordable disc or a read- 
only disc and the signal format type at step 204. If the disc is a read-only disc, the reading operation (playback) 
is performed at step 206. At this time, the presence of the discriminating hole for inhibiting inadvertent erasure 
101 is disregarded. 

[0068] If the results of discrimination indicate that the disc is of the recordable type, the discriminating 

30 hole 101 of the disc cartridge 110 is detected to determine whether the optical disc 112 is in the recordable state or 
in the unrecordable state, that is, in the inadvertent erasure inhibiting state (steps 207, 208). If the optical 
disc 1 12 is in the unrecordable state, only the reading operation (playback) is performed (step 209). 
[0069] If the optical disc 112 is recordable, the recording system appropriate for the optical disc 112 is 
selected (step 210). That is, if the magneto-optical disc is used as a recordable disc, the recording system is one 
of the light modulating recording system and the magnetic field modulation recording system. 

35 [0070] If the recording system is the magnetic field modulation recording system, the magnetic field head 129, 
as an external magnetic field generator for generating a recording modulating magnetic field, is floated with 
respect to the magneto-optical disc, while a light beam of the recording power level is irradiated on the disc by 
the optical pickup device, at the same time that an active servo is applied to control the magnetic field head 129 
to remove the magnetic field head a predetermined distance from the magneto-optical disc, or the magnetic field head 
129 is brought into sliding contact with the magneto-optical disc for writing information signals on the magneto- 

40 optical disc. Information reading from the optical disc is by only the light beam from the optical pickup device 
(step 212). In the case of the light modulation system, the light beam from the optical pickup device is controlled 
to be turned on and off based on information signals to be recorded, while the unidirectional magnetic field is 
applied from the magnetic field head as the external magnetic field generator, for writing information signals on 
the optical disc. On the other hand, information reading from the optical disc is by only the optical pickup, as in 
the case of the magnetic field modulating system (step 213). 

45 [0071] It will be seen therefore that, with the method disclosed, determination of basic items, that is 
discrimination of recordability of non-recordability (inhibition of inadvertent erasure) of the disc is effected by 
the corresponding discriminating holes provided in the disc cartridge, while discrimination of other items is based 
on the results of reading of the TOC information of the optical disc. 

[0072] It is possible in this manner to cope with an increased number of disc types. That is, presently 
go proposed disc types include a low reflectance recordable disc (magneto-optical disc), a high reflectance read-only 
disc (disc with an evaporated aluminium layer) and a low reflectance read-only disc. It is also probable that a high 
reflectance recordable disc will make its debut, while it is necessary to discriminate between a low durability disc 
and a high durability disc in the case of the disc slidingly contacted by the recording magnetic field head. Besides, 
what types of disc will make their debuts in future is beyond estimation. 

[0073] A number of discrimination holes would be necessitated if discrimination of these items be taken charge 
55 of by corresponding discriminating holes. This is not desirable in consideration of the limited space available on 



the disc cartridge. If the discrimination of the basic items, such as disc reflectance, are deaft with by the 
discriminating holes of the disc cartridge, and the remaining items are dealt with by the TOC data of the disc, for 
discriminating the disc types, it becomes possible to cope easily with any disc types. 

[0074] With the above described disc cartridge according to each embodiment of the invention, the first and 
second disc type indicators, provided on outer surfaces of the cartridge body having the disc rotatably accommodated 
therein, can be in the open or closed states, and can indicate one of the four indicating states in unison. 
[0075] In this manner, with the present disc cartridge, by detecting the indicating stats, associated with the 
disc types, of the disc type indicators, the disc type may be discriminated easily. Detection of the disc type 
indicators may be achieved easily by microswitches or the like. 

[0076] Thus the present invention provides a disc cartridge which will allow the type of the disc accommodated 
in the cartridge body thereof to be discriminated easily and which will permit a disc recording and/or reproducing 
apparatus to perform predetermined switching operations reliably as a function of disc types without complicating or 
enlarging the size of the disc recording and/or reproducing apparatus. 

[0077] The present invention can also provide an arrangement in which discriminating means for indicating 
reflectance of the optical disc is provided in a portion of a cartridge body having the optical disc accommodated 
therein, and in which the disc recording and/or reproducing apparatus is provided with means for detecting the 
discriminating means and means for setting the power of a laser light irradiated on the optical disc as a function 
of an output of the detection means, so that reflectance of the optical disc may be determined automatically and the 
laser power may be set in conformity to the discriminated reflectance reliably to read the signals recorded on the 
optical disc. If reflectance of the optical disc is first discriminated by the discriminating means of the disc 
cartridge as described above and the TOC information recorded on the optical disc is read for discriminating the 
type of the optical disc, in accordance with the invention, any disc type may be coped with easily. 

Claims 

1 . A disc cartridge (1,110) comprising: 

a cartridge body (2, 111) having an optical disc (1a, 1b, 112) rotatably accommodated therein and having an 
aperture (5a, 1 14) to expose a part of a signal recording region (4) of the optical disc to outside; 

a shutter (7, 115) movably mounted on the cartridge body (2, 111) and to open or close the aperture (7, 115) 
of the cartridge body; and 

first and second (9, 10, 101, 102) discriminating sections provided on outer sides of the cartridge body to 
indicate the type of the optical disc (1a, 1b, 112) accommodated within the cartridge body. 



2. A disc cartridge according to claim 1, wherein the first and second discriminating sections (9, 10, 101, 102) 
are disposed along a substantially straight line extending along a lateral side of the cartridge body. 

3. A disc cartridge according to claim 1, wherein the first and second discriminating sections (9, 10, 101, 102) 
are disposed along a substantially straight line extending along a lateral side of the cartridge body parallel 
to the movement direction of the shutter. 

4. A disc cartridge according to claim 2, wherein one of the first and second discriminating sections comprises a 
hole (9a) formed in the cartridge body and a movable member (14) movably mounted on the cartridge body to open 
and close the hole (9a). 

5. A disc cartridge according to claim 4, wherein one of the first and second discriminating sections (9, 10, 101, 
102) disposed upstream of the movement direction of the shutter comprises a hole formed in the cartridge body 
and a movable shutter movable mounted on the cartridge body to open and close the hole. 

6. A disc cartridge according to claim 4, wherein one of the first and second discriminating sections (9, 10, 101, 
102) disposed downstream of the movement direction of the shutter comprises a hole formed in the cartridge body 
and a movable member movably mounted on the cartridge body to open and close the hole. 

7. A disc cartridge used with a disc recording and/or reproducing apparatus to record and/or reproduce information 
signals on two or more discs having different values of reflectance comprising: 

a cartridge body (111) having an optical disc (112) rotatably accommodated therein and having an aperture 
(1 14) to expose a part of a signal recording region of the optical disc to outside; 

a shutter (1 1 5) movably mounted on the cartridge body to open or close the aperture of the cartridge body; and 
discriminating means (102, 102') to indicate reflectance of the optical disc accommodated in the cartridge body. 



8. A disc cartridge according to claim 7, wherein the discriminating means comprise first and second discriminating 
sections (1 02, 1 02') arrayed substantially linearly along a lateral side of the cartridge body. 

9. A disc cartridge according to daim 8, wherein one of the first and second discriminating sections comprises a 
hole formed in the cartridge body and a movable member movably mounted on the cartridge body to open and dose 
the hole. 

10. A disc cartridge according to claim 8, wherein one of the first and second discriminating sections disposed 
downstream of the movement direction of the shutter comprises a hole formed in the cartridge body and a movable 
member movably mounted on the cartridge body to open and close the hole. 

11. A disc recording and/or reproducing apparatus employing a disc cartridge (110) including discriminating means 
(102) to indicate reflectance of an optical disc (112) housed in a cartridge body (111) thereof, the disc 
recording and/or reproducing apparatus recording and/or reproducing information signals on or from the optical 
disc housed in the cartridge body, the apparatus comprising: 

detecting means (120) to detect the discriminating means; and 

setting means (123) to set an output level of a laser light irradiated on the optical disc based on a 
detection output from the detecting means (120). 



12. A disc recording and/or reproducing apparatus according to claim 11, including an optical pickup device (119) 
constituting recording/reproducing means to record information signals on the optical disc (112) and controlling 
means (122, 124) to change the gain of a servo system of the optical pickup device (119) based on the detection 
output of the detecting means (120). 

13. A disc recording and/or reproducing apparatus employing a disc cartridge (110) including discriminating means 
(102) to indicate reflectance of an optical disc (112) housed in a cartridge body (111) thereof, the disc 
recording and/or reproducing apparatus recording and/or reproducing information signals on or from the optical 
disc (112) housed in the disc cartridge (110) by at least an optical pickup (119), the apparatus comprising: 

servo means (122) to control a light beam irradiated on the optical disc by the optical pickup (119); 

disc rotating means (118) rotationalty to drive the optical disc; 

detecting means (120) to detect the discriminating means (102); 

setting means (123) to set an output level of the light beam irradiated on the optical disc from the 
optical pickup (119) based on an output from the detecting means (120); and 

controlling means (121) to control the gains of the servo means (124) and the disc driving means (118) 
based on the detected output of the detecting means. 



14. A method of recording and/or reproducing information signals on or from an optical disc (112), using a disc 
cartridge (110) including discriminating means (102) to indicate reflectance of the optical disc (112) 
accommodated in a cartridge body (111) thereof, comprising: 

detecting the discriminating means (102) of the disc cartridge (110) in a loaded position; 

setting an output level of a light beam irradiated on the optical disc in the disc cartridge based on the 
results of detection of the discriminating means; 

reading table-of-contents data of the optical disc by the light beam the output level of which has been set 
on the basis of the results of detection of the discriminating means; and 

controlling recording and/or reproducing means to record and/or reproduce information signals based on the 
read table-of-contents data of the optical disc. 



15. A method according to claim 114, comprising setting an output level of the light beam irradiated on the 
optical disc in the disc cartridge based on the results of detection of the discriminating means and 
simultaneously setting the gain of the recording and/or reproducing means. 
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